

























































































































































































Mountains into small creeks or along mountain
fronts in the northwestern part of the basin, the
Santa Ana River in the southeastern part of the
basin, and imported water artificially recharged in
Linden Ponds.

Measured carbon-14 activities for water from
27 cluster wells, 1 production well, and spring
IN/6W-12FS1 ranged from 99.21 to 0.77 percent
modern carbon. Uncorrected carbon-14 age dates,
as determined from carbon-14 activities, can give
an indication of the maximum age of the water
sampled. The maximum age dates generally were
younger in the northwestern part of the basin and
older at the downgradient end of the flow paths
shown in figure 10, sections A-A” and B-B’. The
exception is in the lower water-bearing unit, where
the age date for the sample from 1S/4W-20H2 is
younger than that of the sample from the
upgradient well 1S/4W-8E2. In addition,
uncorrected carbon-14 age dates generally were
younger west of the unnamed fault (fig. 10,
sections C-C’, D-D") than east of the fault. The
youngest uncorrected age was 66 years before
present for the sample from production well
IN/5W-17K2 in the northeast part of the basin
north of Barrier J, thus indicating recent recharge
to that well. The uncorrected carbon-14 age date
for spring 1IN/6W-12FS1 was 2,128 years before
the present. Because there also was a detectable
level of tritium in the sample, the water from the
spring probably was a mixture of recent (less than
44 years before present [1996]) water and older
water.

SUMMARY AND CONCLUSIONS

The Rialto-Colton basin is located in western
San Bernardino County, California, about 60 mi
east of Los Angeles. Ground-water resources are
used to meet local water-supply needs. To
supplement ground-water resources and offset
overdraft conditions during dry periods, imported
water originating in the Sierra Nevada was spread
in artificial-recharge ponds during 1982-94. To
better understand the mixing and movement of
imported water in the Rialto-Colton basin, San
Bernardino Valley Municipal Water District
entered into a cooperative program with the U.S.
Geological Survey to study the geohydrology and
water chemistry of the basin.

This report includes a description and
evaluation of the geohydrology and water

chemistry of the Rialto-Colton basir. Ground-
water flow and chemistry were investigated using
existing data, borehole-geophysical and lithologic
logs from newly drilled test holes, reasurements
of water levels, and chemical analyses of water
samples.

The ground-water system in tte Rialto-
Colton basin consists of unconsolidated and partly
consolidated deposits of gravel, sand, silt, and clay.
The maximum thickness of the system is greater
than 1,000 ft. Stratigraphic units w:'thin these
deposits could not be areally correlated because of
their variability and the lack of traceable beds. For
this study, the ground-water system was divided
into four water-bearing units: river-channel
deposits, and upper, middle, and lower water-
bearing units. The water-bearing urits are
underlain by the consolidated depos‘ts, whose
upper surface forms the base of the ground-water
system.

The Rialto-Colton ground-water system is
bounded by the San Gabriel Mountains and the
Badlands on the northwest and southeast,
respectively. The San Jacinto Fault and Barrier E
form the northeastern boundary, and the Rialto-
Colton Fault forms the southwestern boundary.
Although there is no evidence that the Rialto-
Colton Fault extends north of Barrier J, the
boundary was arbitrarily extended along its trend
to the San Gabriel Mountains. The San Jacinto
Fault is a barrier to ground-water flow along its
length in the middle and lower wate~-bearing units.

Ground-water flow is not affected i~ the unfaulted
river-channel deposits and upper wa‘er-bearing unit
in the southeastern part of the basin. Barrier E
does not prevent ground water from moving to the
Rialto-Colton basin from Lytle basir. The Rialto-
Colton Fault acts as a barrier to ground-water flow
along its length except in the river-channel deposits
and in the upper water-bearing unit near the Santa
Ana River.

Sources of recharge to the gronnd-water flow
system are underflow, ungaged runo*f and
subsurface inflow, imported water, seepage through
stream channels, areal recharge of reinfall, and
irrigation return flow. The main component of
ground-water discharge in the Rialto-Colton basin
has been pumpage.

Ground-water movement in the river-channel

deposits, which are saturated only in the
southeastern part of the basin, was f-om east to
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west. In the middle and lower water-bearing units,
ground water moved from northwest to southeast.
Two major internal faults, Barrier J and an
unnamed fault, affect ground-water movement
within the ground-water system. Ground-water
moves across Barrier J in the unfaulted part of the
ground-water system. The unnamed fault is a
partial barrier to ground-water movement in the
middle water-bearing unit and an effective barrier
to ground-water movement in the lower water-
bearing unit. Imported water flows laterally across
the fault above the saturated zone.

Long-term water-level changes reflect
precipitation cycles. Water levels in three
production wells declined almost continuously
during most of the 31-year dry period, 1947-77.
Water levels declined by as much as 100 ft in one
well. Water levels north of Barrier J do not
respond to stresses on the ground-water system
south of Barrier J, and are influenced by discharge
in Lytle Creek.

The water levels rose in all cluster wells east
of the unnamed fault northwest and southeast of
the Linden Ponds artificial-recharge site during
1992-95. The water levels in wells perforated in
the lower water-bearing unit northwest of the
recharge ponds rose as much as 70 ft. A rise in
water levels in wells at the recharge ponds was
observed within 2 months from the beginning of
recharge.

Water levels in wells at cluster sites west of
the unnamed fault changed very little during
1992-95. Imported water was detected in one well
west of the unnamed fault. The elevated water
level in this well probably was due to lateral
movement of imported water across the fault above
the saturated zone.

Water-chemistry data indicate that major-ion
concentrations varied within the ground-water
system. Generally, concentrations were highest in
the river-channel deposits and upper water-bearing
unit. Predominant ions in the river-channel
deposits and upper water-bearing unit were
calcium, sulfate, and bicarbonate. Chemical
characteristics in water from a well perforated in
the upper water-bearing unit in the Bunker Hill
basin were similar to characteristics in water from
wells in the river-channel deposits and upper
water-bearing unit in the Rialto-Colton basin,
indicating these units were recharged from

underflow from the Bunker Hill basin. The
chemical characteristics in the m'ddle water-
bearing unit were similar from most wells sampled,;
exceptions were wells in which imported water was
detected and some wells east of the unnamed fault.
The predominant ions in the midfle water-bearing
unit generally were calcium and bicarbonate.
Water in wells in the lower wate--bearing unit also
had similar chemical characterist'cs. Chemical
characteristics of water from production wells
sampled were similar to those of water in the
middle water-bearing unit west of the unnamed
fault, suggesting that these wells derive most of
their water from that unit.

Stable-isotope ratios varied within the
ground-water system. Delta deuterium in ground
water east of the unnamed fault was generally
lighter (more negative) than that west of the fault.
The difference in 6D in the midc'le water-bearing
unit across the fault was less pronounced than that
in the lower water-bearing unit. This suggests that
mixing occurs in the middle water-bearing unit and
that the fault is a more effective barrier in the
lower water-bearing unit.

References Cited

California Department of Water Resources, 1970,
Meeting water demands in the Chino-Riverside
area: Bulletin No. 104-3, 27 p.

1971, Meeting water demand- in the Bunker Hill-
San Timoteo area--Geology, I ydrology, and
operations-economics studies: Memorandum
Report, 395 p.

1985, Upper Santa Ana River drainage land use
survey, 1984: 20 p.

Craig, H., 1961, Isotopic variations in meteoric waters:
Science, v. 133, p. 1702-1703.

Dutcher, L.C. and Garrett, A.A., 1963, Geologic and
Hydrologic features of the San Bernardino area,
California-with special refererce to underflow
across the San Jacinto fault: U.S. Geological
Survey Water-Supply Paper 1419, 114 p.

Folk, R.L., 1974, Petrology of Sedimentary Rocks:
Austin, Texas, Hemphill Publ‘<hing Company, 184
p.

Fournier, R.D. and Thompson, J.M., 1980, The recharge
area for the Coso, California geothermal system
deduced from 8D and 8"0 in thermal and
nonthermal waters in the region: U.S. Geolog-
ical Survey Open-File Report 80-454, 27 p.

Geoscience Support Services, Inc., 1990, New Rialto-
Tudor well results of drilling, testing and
recommended pump design: 9 p.

58 Geohydrology and Water Chemistry in the Rieito-Coiton Basin, San Bernardino County, Californla



Geoscinece Support Services, inc., 1992a, Evaluation of
artificial recharge and storage potential of the
Lytle Creek ground-water basins: 30 p.
1992b, Wellsite evaluation of a portion of the
Rialto-Colton basin northwest of Barrier J: 12 p.

1994a, Artificial recharge operations in the
Linden spreading ponds and potential impact on
facilities in nearby Oliver P. Roemer water
treatment plant: 8 p.

1994b, Opinions as to conditions in the Rialto-
Colton ground water basin: 31 p.

Gonfiantini, R., 1978, Standards for stable isotope
measurements in natural compounds: Nature, 271,
p. 534-536.

Gosling, Arthur W., 1967, Patterns of subsurface flow
in the Bloomington-Colton area upper Santa Ana
valley, California: U.S. Geological Hydrologic
Investigations Atlas HA-269, 1 map.

Hardt, W.F., and Hutchinson, C.B., 1980, Development
and use of a mathematical model of the San
Bernardino valley ground-water basin, California:
U.S. Geological Survey Open-File Report 80-516,
80 p.

Izbicki, J.A., Martin, Peter, and Michel, Robert L.,
1995, Source, movement and age of groundwater
in the Mojave River basin, California, U.S.A. in
Applications of tracers in arid zone hydrology,
LAHS publication no. 232, p. 43-56.

Michel, R.L., 1976, Tritium inventories of the world
oceans and their implications: Nature, v. 263,
pgs. 103-106.

Morton, D.M., 1974, Generalized geolcgic map of
southwestern San Bernardino Covnty, California:
U.S. Geological Survey Special Report 113, B
Sertes, Plate 1B, 1:48,000.

National Oceanic and Atmospheric Administration,
1871-1994, published monthly an? annually (all
data prior to 1940 by U.S. Weather Bureau),
Climatological data: National Oceanic and
Atmospheric Administration, Climatological data,
monthly publications, annual summaries, various
paginations.

Stiff, H.A., Jr., 1951, The interpretatior of chemical
water analysis by means of patterns: Journal of
Petroleum Technology, v. 3, no. 10, p. 15-17.

Woolfenden, L.R., 1994, Oxygen-18, d=uterium and
tritium as tracers of imported water in the Rialto-
Colton basin, Catifornia in Effects of human-
induced changes on hydrologic systems:
American Water Resources Association, p. 923-
932.

F~farences Cited 59

- PN=E (0! FoLl.ows -



APPENDIX

Lithologic logs for cluster sites
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LINDEN PONDS

1N/5W-22N1-6
Ele{,’égi Thi;::ltgggts§, Characteristics
0-30 30 Sand, coarse to very coarse, boulders, gravel, and cobbles, light olive gray

30-90 60 Gravel, cobbles, boulders, and sand, coarse to very coa-se, olive gray

90-110 20 Sand, medium to very coarse, gravel, and cobbles, olive gray

110-130 20 Sand, medium to very coarse, gravel, cobbles, and clay (trace), olive gray

130-150 20 Gravel, sand, coarse to medium, and boulders, olive gray

150-165 15 Sand, medium to coarse, gravel, cobbles, and clay (trace), light olive
brown

165-185 20 Sand, medium to coarse, gravel, and clay (trace), light olive brown

185-205 20 Sand, very coarse to medium, gravel, and cobbles, dark yellowish brown

205-245 40 Sand, coarse to very coarse, some medium to fine sand. gravel, cobbles,
and clay (trace), olive gray

245-265 20 Sand, coarse to very coarse, some medium sand, and cobbles, dark
yellowish brown, and clay (trace), light brown

265-305 40 Sand, very coarse to medium, and gravel, olive gray

305-325 20 Sand, very coarse to medium, dark yellowish brown

325-345 20 Sand, coarse to very coarse, some medium sand, gravel, and cobbles, olive
gray

345-370 25 Sand, fine to medium, gravel, and cobbles, dark yellowish brown

370-385 15 Sand, very fine to coarse, silt, light brown, and clay (10-30%), moderate
brown

385-405 20 Sand, medium to coarse, some fine to very fine sand, mnderate yellowish
brown, and clay (trace), light brown

405-425 20 Sand, medium to coarse, some fine sand, moderate olive brown, and clay
(trace), light brown

425-445 20 Sand, medium to fine, moderate olive brown

445-485 40 Sand, fine to medium, moderate olive brown, and clay (trace), dark
yellowish orange

485-505 20 Sand, fine to medium, some coarse sand, and clay (trace), light olive

brown
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Depth,

Thickness,

in feet in feet Characteristics

505-525 20 Sand, medium to fine, some coarse sand, and clay (trace), light olive
brown

525-545 20 Sand, medium to coarse, some fine sand, and clay (trace), light olive
brown

545-565 20 Sand, coarse to medium, some fine sand, and clay (5-10%), light olive
gray

565-585 20 Sand, coarse to medium, moderate olive brown

585-605 20 Sand, medium to coarse, light olive gray

605-665 60 Sand, medium to coarse, and clay (trace), light olive gray

665-685 20 Sand, medium to coarse, some fine sand, light olive gray

685-705 20 Sand, coarse to medium, light olive gray

705-725 20 Sand, medium to coarse, moderate olive brown

725-745 20 Sand, coarse to medium, light olive gray

745-765 20 Sand, medium to coarse, light olive gray

765-805 40 Sand, medium to coarse, some fine sand, light olive gray

805-825 20 Sand, coarse to medium, dark yellowish brown

825-835 10 Sand, fine to coarse, silt, dark yellowish brown, and clay (5%), dusky
yellow

835-865 30 Sand, medium to coarse, some fine sand, brown

865-918 53 Sand, medium to coarse, some fine sand, light olive gray

918-922 4 Sand, medium to coarse, some fine sand, and clay (trace), grayish orange

922-985 63 Sand, medium to coarse, some fine sand, and clay (trace at 940’-950),
dark yellowish brown

985-1,005 20 Sand, medium to fine, some coarse sand, moderate yellowish brown, and

clay (trace), grayish orange
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EL VERDE

1N/5W-21K1-4
gegégt’ Tl}g:l;g:tss, Characteristics
0-20 20 Sand, gravel, and cobbles
20-40 20 Sand, medium to coarse, gravel, cobbles, and boulder: dark yellowish
brown
40-60 20 Sand, very coarse to medium, gravel, and cobbles, dark yellowish brown
60-80 20 Sand, very coarse to fine, and gravel, dark yellowish b-own
80-100 20 Silty sand, medium to fine, some coarse to very coarse sand, gravel, and
cobbles, dark yellowish brown
100-120 20 Sand, very coarse to fine, gravel, and cobbles, olive gray
120-160 40 Grave), and sand, very coarse to fine, light olive gray
160-180 20 Sand, coarse to medium, and gravel, olive gray
180-200 20 Sand, very coarse to fine, gravel, and cobbles, dark yel'owish brown
200-240 40 Gravel, sand, very coarse to medium, and cobbles, olivs gray
240-260 20 Sand, coarse to medium, and cobbles, light olive gray
260-340 80 Gravel, sand, very coarse to coarse, and cobbles, light olive gray
340-380 40 Sand, medium to very coarse, gravel, and boulders, olive gray
380-400 20 Sand, coarse to medium, and cobbles, dark yellowish b-own
400-480 80 Sand, coarse to medium, some fine sand, and gravel, dark yellowish
brown
480-520 40 Sand, medium to fine, some coarse sand, dark yellowish brown
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.Elegélét’ Tl};clggtss, Characteristics

520-540 20 Silty sand, very fine to medium, some coarse sand, and clzy (trace), light
olive gray

540-560 20 Sand, medium to coarse, some fine sand, and clay (trace), light olive gray

560-600 40 Sand, medium to very fine, some coarse sand, light olive gray, and clay
(trace), grayish orange

600-620 20 Sand, medium to fine, some coarse sand, light olive brown

620-625 5 Sand, medium to fine, some coarse sand, moderate yellowish brown, and
clay (5%), moderate olive brown

625-680 55 Sand, medium to coarse, some fine sand, light olive gray

680-688 8 Sand, medium to fine, light olive gray

688-690 2 Silty sand, and clay (trace), olive black

690-700 10 Silty sand, very fine to medium, pale yellowish brown

700-720 20 Silty sand, very fine to medium, dark yellowish orange, and clay (5-10%),
light olive brown

720-732 12 Sand, medium to very fine, pale yellowish brown

732-737 5 Sand, very fine to medium, and clay (5-10%), moderate yellowish brown

737-780 43 Sand,medium to very fine, light olive gray

780-880 100 Sand, medium to very fine, and clay (trace), light olive gray

880-940 60 Sand, medium to very fine, light olive gray

940-1,000 60 Sand, medium to fine, light olive gray
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RIALTO AIRPORT

1N/5W-34D1-4
Depth, Thickness, .
in feet i feet Characteristics
0-10 10 Gravel, cobbles, boulders, and sand, coarse to very coarse, dark yellowish
brown
10-20 10 Sand, very coarse to medium, gravel, cobbles, and boulders, dark
yellowish brown
20-40 20 Sand, medium to coarse, dark yellowish brown
40-120 80 Sand, coarse to medium, some very coarse sand, gravel, ard cobbles, olive
gray
120-140 20 Sand, medium to coarse, some fine sand, and gravel, dark yellowish brown
140-147 7 Sand, medium to fine, some coarse sand, moderate yellowish brown, and
clay (trace), moderate yellowish brown
147-180 33 Sand, medium to coarse, some fine sand, dark yellowish brown
180-185 5 Sand, medium to coarse, and clay, moderate yellowish brown
185-220 35 Sand, coarse to medium, some very coarse sand, dark yellowish brown
220-240 20 Sand, medium to very fine, some coarse sand, gravel, and cobbles,
moderate yellowish brown, and clay (trace), moderate brown
240-270 30 Sand, medium to very fine, some gravel, moderate yello~ish brown, and
clay (5-10%), moderate yellowish brown
270-300 30 Sand, medium to fine, some coarse sand, gravel, and clay (trace), dark
yellowish brown
300-320 20 Sand, medium to very fine, moderate yellowish brown, and clay (trace),
dark yellowish orange
320-340 20 Sand, fine to medium, moderate yellowish brown
340-345 5 Sand, very fine to medium, moderate yellowish brown, a1d clay (5-10%),

moderate yellowish brown
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Depth, Thickness, . .
in feet in feet Characteristics
345-380 35 Sand, fine to medium, dark yellowish brown, and clay (t-ace), moderate
yellowish brown
380-430 50 Sand, medium to fine, some coarse sand, moderate yellowish brown, and
clay (trace), light brown
430-460 30 Sand, medium to coarse, dark yellowish brown
460-480 20 Sand, medium, some fine and coarse sand, moderate yellowish brown
480-520 40 Sand, medium to very fine, dark yellowish brown, and clay (trace),
grayish orange
520-540 20 Sand, medium to fine, dark yellowish brown
540-620 80 Sand, medium to fine, dark yellowish brown, and clay (trace), moderate
yellowish brown
620-660 40 Sand, medium to coarse, dark yellowish brown
660-680 20 Sand, medium to very coarse, and gravel, dark yellowish brown
680-700 20 Sand, fine to coarse, dark yellowish brown
700-720 20 Sand, medium to fine, some coarse sand, and clay (trace), dark yellowish
brown
720-740 20 Sand, medium to coarse, some fine sand, and clay (trace), dark yellowish
brown
740-780 40 Sand, medium to fine, some coarse sand, dark yellowish trown, and clay
(trace) light olive brown
780-830 50 Sand, fine to medium, dark yellowish brown, and clay (trace), moderate
yellowish brown
830-930 100 Sand, medium to fine, some coarse sand, and clay (trace at 830°, 850°,
895°), dark yellowish brown
930-953 23 Sand, medium to fine, some coarse sand, dark yellowish trown, and clay
(trace), moderate yellowish brown
953-1,000 47 Sand, medium to fine, dark yellowish brown
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LILAC PARK

1S/5W-11F1-4
Depth, Thickness, ..
in feet in feel Characteristics
0-40 40 Gravel, sand, very coarse to coarse, cobbles, and boulders, olive gray
40-60 20 Sand, medium to very coarse, gravel, and cobbles, olive gray
60-80 20 Sand, very coarse to medium, gravel, and cobbles, olive gray
80-120 40 Sand, coarse to medium, gravel, cobbles, and boulders, olive gray
120-155 35 Sand, very coarse to medium, gravel, boulders, and cohbles, olive gray
155-178 23 Sand, very coarse to fine, and gravel, dark yellowish brown, and clay
(trace), moderate yellowish brown
178-180 2 Sand, very coarse to medium, and gravel, dark yellowish brown, and clay
(trace), light brown
180-205 25 Sand, very fine to coarse, gravel, and cobbles, dark yellowish brown, and
clay (trace), moderate brown
205-230 25 Sand, medium to coarse, some very fine to fine and coarse sand, and
cobbles, dark yellowish brown
230-280 50 Sand, medium to coarse, some fine sand, cobbles, and clay (trace), dark
yellowish brown
280-300 20 Sand, coarse to medium, and clay (trace), moderate yel'owish brown
300-360 60 Sand, medium to coarse, some fine sand, moderate yellowish brown
360-380 20 Sand, medium to fine, some coarse sand, and clay (trace), moderate
yellowish brown
380-400 20 Sand, coarse to fine, dusky yellow
400-420 20 Sand, fine to medium, some very fine and coarse san, dark yellowish

brown
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geggt’ T}il;cg:ts 5 Characteristics

420-480 60 Sand, medium to coarse, some fine sand, and clay (trace). dark yellowish
brown

480-485 5 Sand, very fine to fine, dark yellowish brown, and clay (trece), light brown

485-502 17 Sand, very fine to fine, dark yellowish brown

502-520 18 Sand, medium to fine, some coarse sand, dark brown

520-540 20 Sand, coarse to very coarse, some medium sand, light o'ive brown

540-580 40 Sand, very fine to fine, some medium sand, dark yellowich brown

580-680 100 Sand, medium to very fine, and clay (trace at 630’, 658°). pale yellowish
brown

680-703 23 Sand, medium to very fine, some coarse sand, and soft clax (trace at 687’ -
703’), dusky yellow

703-712 9 Sand, medium to fine, and clay (trace), moderate yellowish brown

712-726 14 Sand, medium, some fine and coarse sand, dark yellowish brown

726-740 20 Sand, very fine, and very hard clay (trace), dark yellowish brown

740-785 45 Sand, fine to very fine, some medium sand, moderate ye'lowish brown

785-790 5 Sand, very fine to medium, pale yellowish brown, and clay (trace),
moderate yellowish brown

790-850 60 Sand, medium to fine, dark yellowish brown, and clay (trace at 818’),
moderate yellowish brown

850-880 30 Clay and sand, fine to medium, moderate yellowish brown

880-920 40 Sand, fine to very fine, some medium and coarse sand, and clay (trace),
dark yellowish brown

920-1,000 80 Sand, fine to medium, some coarse sand, dark yellowish brown
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EASTON RESERVOIR

1N/5W-35B1-4
Depth, Thickness, _y
in feet in feet Characteristics
0-20 20 Sand, coarse to medium, some very coarse sand, gravel, cobbles, and
boulders, dark yellowish brown
20-40 20 Sand, very coarse to coarse, some medium sand, gravel, cobbles, and
boulders, dark yellowish brown
40-80 40 Gravel, sand, very coarse to medium, cobbles, and bould-rs, grayish olive
80-120 40 Gravel, sand, very coarse to medium, cobbles, and boulders, moderate
yellowish brown
120-140 20 Sand, medium to very coarse, gravel, cobbles, and boulders, pale olive
140-180 40 Sand, medium to very coarse, gravel, cobbles, anc boulders, dark
yellowish brown
180-205 25 Sand, medium to coarse, gravel, moderate yellowish brown, and clay
(trace), moderate yellowish brown
205-220 15 Sand, medium to coarse, some gravel and cobbles, dark yellowish brown
220-248 28 Sand, medium to coarse, some gravel, dark yellowish brown, and clay
(5%), moderate yellowish brown
248-258 10 Sand, medium to fine, some coarse to very coarse sand, dark yellowish
brown
258-300 42 Sand, medium to fine, some coarse sand, dark yellowish brown
300-360 60 Sand, medium to coarse, some fine sand, dark yellowish brown
360-370 10 Sand, medium to fine, dark yellowish brown, and clay (trace), light olive
brown
370-380 10 Sand, medium to coarse, some fine sand, dark yellowisl brown, and clay
(trace) light olive brown
380-400 20 Sand, fine to medium, some coarse sand, dark yellowish brown
400-420 20 Sand, medium to fine, some coarse sand, dark yellowist brown, and clay
(trace), dark yellowish brown
420-440 20 Sand, medium to fine, some very coarse sand, and clay (trace), dark

yellowish brown
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Depth,

Thickness,

in feet in feet Characteristics

440-460 20 Sand, fine, and clay (trace), dark yellowish brown

460-480 20 Sand, coarse to medium, some very coarse and fine sand, dark yellowish
brown

480-496 16 Sand, fine, some medium sand, moderate yellowish brown, and sticky clay
(trace), dusky yellow

496-502 6 Sand, fine, moderate yellowish brown, and sticky clay (trace), dark
yellowish orange

502-512 10 Sand, fine, dark yellowish brown

512-525 13 Sand, coarse t0 medium, dark yellowish brown

525-590 65 Sand, coarse to medium, some fine sand, and clay (trace at 573’), dark
yellowish brown

590-620 30 Sand, fine to coarse, dark yellowish brown

620-632 12 Sand, medium to coarse, some fine sand, dark yellowish brown

632-680 48 Sand, medium to coarse, some very coarse and fine sand, dark yellowish
brown, and clay (trace at 660’-680’), dusky yellow

680-700 20 Sand, coarse to medium, some fine sand, dark yellowish trown, and clay
(trace), dusky yellow

700-730 30 Sand, fine to medium, some coarse sand, light olive brown, and clay
(trace), light olive brown

730-780 50 Sand, medium to fine, some coarse sand, moderate yellowish brown, and
clay (trace), dark yellowish orange to dusky yellow

780-800 20 Sand, medium to fine, moderate yellowish brown, and clav (trace), dusky
yellow

800-830 30 Sand, medium to fine, pale yellowish brown

830-845 15 Sand, medium to fine, dark yellowish brown

845-860 15 Sand, medium to fine, moderate yellowish brown, and clay (trace ?) dusky
yellow

860-957 97 Sand, fine to medium, pale yellowish brown, and clay (trace ?), dusky

yellow
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RIALTO AVENUE

1S/4W-8E1-4
Depth, Thickness, .
in feet in feet Characteristics
0-25 25 Sand, coarse, gravel, cobbles, and boulders, dark yellowish brown
25-40 15 Clay (>45% clay) and sand, medium to fine, some cobbles, moderate
brown
40-60 20 Sand, medium to fine, and clay (trace), dark yellowish brown
60-80 20 Sand, medium, some gravel, dark yellowish brown
80-100 20 Sand, coarse, and gravel, some cobbles and boulders, pale yellowish brown
100-110 10 Sand, medium to fine, some gravel, pale yellowish brovn
110-124 14 Sand, coarse to medium, and clay (trace), pale yellowish brown
124-145 21 Sand, coarse to medium, some cobbles, and clay (trace), moderate
yellowish brown
145-160 15 Sand, coarse to medium, some gravel and cobbles, mnderate yellowish
brown
160-170 10 Sand, coarse to very coarse, dark yellowish brown, cliy (trace to 5%),
moderate yellowish brown
170-200 30 Sand, very coarse to coarse, some gravel, grayish olive
200-220 20 Sand, coarse to very coarse, some gravel and cobbles, grayish olive
220-225 5 Sand, coarse to medium, some very coarse sand and gravel, light olive
brown
225-240 15 Sand, medium to coarse, some fine sand, light olive brown, and clay
(5%), moderate yellowish brown
240-275 35 Sand, medium to coarse, some very coarse sand, dark yellowish brown,
and clay (5%), moderate yellowish brown
275-287 12 Sand, medium to fine, moderate yellowish brown, cla; (5%), moderate
yellowish brown
287-300 13 Sand, very coarse to coarse, some gravel and medium sand, light olive
brown
300-330 30 Sand, medium to coarse, some very coarse sand, light olive brown
330-360 30 Sand, medium to fine, some coarse sand, and clay (trace), moderate

yellowish brown
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gegetgt’ Tl;;clgg ts S Characteristics

360-380 20 Sand, medium, some coarse to very coarse sand, dark ye'lowish brown

380-426 46 Sand, coarse to medium, some very coarse sand and gravel, olive gray,
and clay (trace at 388°-400’, 416°-426’), dusky yellow green

426-440 14 Sand, coarse to very coarse, some medium sand and gravel, light olive
gray

440-466 26 Sand, medium to fine, some coarse sand, light olive gray

466-474 8 Sand, medium to fine, some coarse sand, and clay (trace), grayish olive

474-500 26 Sand, fine to medium, moderate olive brown

500-520 20 Sand, fine to medium, moderate olive brown, and clay (trace), olive gray

520-535 15 Sand, medium to fine, light olive gray

535-562 27 Sand, medium to coarse, light olive gray, and clay (trac> at 536’-540’),
dusky yellow

562-572 10 Sand, coarse to medium, light olive gray

572-580 8 Sand, medium to fine, light olive gray

580-592 12 Sand, coarse to medium, olive gray

592-615 23 Sand, medium to coarse, some fine sand, olive gray

615-654 39 Sand, medium to fine, grayish olive green

654-680 26 Sand, medium to fine, some coarse sand, wood, black

680-712 32 Sand, medium to coarse, some fine sand, dark gray

712-740 28 Sand, medium to fine, some coarse sand, olive gray

740-770 30 Sand, medium to fine, olive gray

770-784 14 Sand, fine, some medium and coarse sand, olive gray

784-800 16 Sand, fine to medium, some very fine sand, light olive gray, clay (trace),
greenish gray

800-848 48 Sand, coarse to medium, olive gray

848-900 52 Sand, medium to fine, olive gray

900-920 20 Sand, medium to very fine, olive gray

920-1,000 80 Sand, fine to medium, some very fine sand, olive gray, and clay (trace at

92(0°-928’), olive gray, (trace at 940°-950°), greenish gray
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COLTON PLUNGE PARK

1S/4W-20H1-5
]i?legégt’ Thlilc l;ggts S, Characteristics
0-30 30 Sand, coarse to very coarse, some medium sand, gravel, and cobbles, dark
yellowish brown
30-43 13 Sand, medium to coarse, some very coarse sand, gravel, cobbles, and clay
(trace), pale yellowish brown
43-60 17 Sand, medium to fine, some coarse sand, moderate yellowish brown,
dark yellowish brown clay (5-10%)
60-72 12 Sand, very coarse to medium, gravel cobbles, and clay (trace), pale
yellowish brown
72-88 16 Sand, medium to coarse, some very coarse sand, and clay, grayish orange
88-148 60 Sand, medium to fine, and clay (trace at 114’-118°, 120°-125"), moderate
yellowish brown
148-170 22 Sand, medium, some coarse to very coarse sand, dark yellowish brown
170-172 2 Sand, very coarse to medium, some gravel, pale yellowish brown
172-183 11 Clay (>45%), and sand, medium to fine, some coarse sand, moderate
brown
183-197 14 Sand, coarse to medium, some very coarse, and clay (t-ace to 5%), dark
yellowish brown
197-220 23 Sand, coarse to fine, some very coarse sand, clay (trace a* 197°-205’, 211’-
215°)
220-250 30 Sand, very coarse to medium, some fine sand and gravel, and clay (trace
at 230°-233")
250-290 40 Sand, coarse to very coarse, some medium sand and gravel, and clay (trace
at 270°-273’), dark yellowish brown
290-339 49 Sand, medium to fine, some coarse to very coarse sand, and cobbles, pale
yellowish brown
339-362 23 Sand, medium to coarse, some very coarse and fine sard, pinkish gray
362-383 21 Sand, medium to fine, some coarse sand, and clay (5-25%), dark yellowish
brown
383-393 10 Sand, medium to coarse, some fine and very coarse sand, pale yellowish
brown
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Depth, Thickness, .

in feet in feet Characteristics

393-433 40 Sand, coarse to medium, some very coarse and fine sand. dark yellowish
brown

433-447 14 Sand, medium to fine, and clay (5-10%), dark yellowish brown

447-475 28 Sand, coarse to very coarse, some medium sand, dark ye'lowish brown

475-489 14 Sand, medium to coarse, some fine and very coarse sand dark yellowish
brown

489-512 23 Sand, coarse, some medium and very coarse sand, dark yellowish brown

512-535 23 Sand, fine to very fine, some medium sand, dark yellowish brown

535-579 44 Sand, fine to very fine, and clay (trace), dark yellowish brown, some
white clay

579-620 41 Sand, medium to coarse, some fine sand, dark yellowish brown

620-640 20 Sand, fine to medium, some coarse sand, dark yellowish brown, and clay
(5-10%) moderate yellowish brown

640-652 12 Sand, medium to fine, some coarse sand, and clay (trace at 652), dark
yellowish brown

652-685 33 Sand, very fine to fine, some medium sand, pale yellowish brown, and
clay (trace to 5%), dark yellowish brown

685-720 35 Sand, medium, some fine and coarse sand, and clay (traze at 687°-693’,
703°-710%), dark yellowish brown

720-740 20 Sand, fine, and clay (trace to 5%) some medium sand, moferate yellowish
brown

740-775 35 Silty sand, very fine to fine, and clay (trace), yellowish gray, streaks of
white and copper-colored clay

775-800 25 Sand, medium to very fine, some coarse sand, and clay (trace at 790’-
800’) dark yellowish brown, streaks of white and coppe--colored clay

800-810 10 Sand, medium to fine, dark yellowish brown

810-863 53 Silty sand, very fine to medium, some coarse sand, end clay (trace),
yellowish gray

863-920 57 Sand, medium to very fine, yellowish gray, and clay (trace), light olive
gray

920-944 24 Sand, medium to very fine, greenish gray

944-970 26 Silty sand, medium to very fine, yellowish gray

Appendix 75



FONTANA LANDFILL

1N/5W-29Q1-5
Depth, Thickness, -
in feet in feet Characteristics
0-20 20 Sand, coarse to very coarse, gravel, medium sand, cobbles, and boulders,

light olive gray

20-50 30 Gravel, sand, very coarse to coarse, cobbles, and bould=rs, olive gray

50-120 70 Sand, very coarse, and gravel, some coarse to medium sand, cobbles, and
boulders (80°-100’), olive gray

120-135 15 Sand, very coarse to medium, gravel, cobbles, boulders and clay (trace),
moderate olive brown

135-160 25 Clay (>45%), sand, coarse to medium, some very coarse sand, and gravel,
moderate yellowish brown

160-173 13 Sand, medium, clay (15-20%), some coarse to very coarse sand, and
gravel, moderate yellowish brown

173-200 17 Clay (>45%), sand, medium, some coarse to very coarse sand, moderate
yellowish brown

200-210 10 Sand, fine to medium, some coarse sand, and clay (trace to 5%),
moderate brown

210-220 10 Clay (25-45%), light brown, and sand, medium to fine, some coarse sand,
dark yellowish brown

220-225 5 Sand, medium to coarse, some fine sand, and clay (trace to 5%), moderate
yellowish brown

225-250 25 Sand, coarse to medium, some fine sand, and clay (trac?), dark yellowish
brown

250-272 22 Sand, coarse to medium, some fine sand, dark yellowish brown

272-325 53 Sand, medium to coarse, some very coarse and fine san, dark yellowish

brown
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ge}f’égt’ Tl}ilclg:tss, Characteristics

325-355 30 Sand, medium to coarse, some very coarse and fine sand, and clay (trace),
moderate yellowish brown

355-370 15 Sand, medium, some coarse and fine sand, and clay (trace), moderate
yellowish brown

370-390 20 Sand, medium to coarse, dark yellowish brown

390-412 22 Clay (>45%) and sand, fine to medium, moderate yellowish brown

412-422 10 Sand, medium to coarse, and clay (5-25%), moderate ye'lowish brown

422-430 8 Sand, medium to coarse, and clay (trace), moderate yellowish brown

430-480 50 Sand, medium to coarse, and clay (trace to 5%), moderate yellowish brown

480-500 20 Sand, coarse to very coarse, some medium sand, an- clay (trace at
490’-500"), moderate yellowish brown

500-574 74 Sand, coarse, some medium sand, pale yellowish brown

574-590 16 Sand, medium to coarse, moderate yellowish brown

590-778 188 Sand, coarse to medium, pale yellowish brown, and clay (trace at
600’-610°, 667°-670°, 690°-696’, and 710°-723’)

778-882 104 Sand, medium to coarse, some very coarse sand, mcderate yellowish
brown, and clay (trace at 815°-820’)

882-904 22 Sand, medium to fine, and clay (trace)

904-947 43 Sand, medium to fine, some coarse sand, moderate yellowish brown

947-955 8 Sand, medium to fine, and clay (trace), moderate yellowish brown

955-998 43 Sand, fine to medium, moderate yellowish brown
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CEDAR AVENUE

1N/SW-27D2-4
Depth, Thickness, _
in feet in feet Characteristics
0-30 30 Sand, very coarse to medium, gravel, cobbles, and bo lders, moderate
yellowish brown
30-55 25 Sand, coarse to very coarse, some medium sand, gravel, and cobbles, dark
yellowish brown
55-75 20 Sand, very coarse to coarse, gravel, and cobbles, dusky yellowish brown
75-88 13 Sand, very coarse to coarse, cobbles, and boulders, light olive gray
88-98 10 Sand, coarse to very coarse, gravel, cobbles, and boulders, olive gray
98-110 12 Cobbles, gravel, and very coarse to medium sand, light olive gray
110-155 45 Sand, coarse to medium, some very coarse sand, gravel and cobbles, dark
yellowish brown
155-213 20 Sand, coarse to very coarse, medium sand, gravel, and cobbles, dark
yellowish brown
213-230 17 Sand, very fine to fine, and clay, some medium to very coarse sand, dark
yellowish brown
230-243 13 Sand, medium to coarse, some fine sand, dark yellowish brown
243-252 9 Sand, coarse to fine, and clay (40%), dark yellowish trown
252-270 18 Sand, medium to coarse, some fine sand, gravel, and clay (trace at 258’-

262’), dark yellowish brown
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Depth,

Thickness,

in feet in feet Characteristics

270-283 33 Sand, coarse to medium, some fine sand, dark yellowish brown, and clay,
moderate yellowish brown

283-307 24 Sand, coarse to medium, some fine sand, and gravel, dark yellowish brown

307-311 4 Sand, coarse to medium, some fine sand, and clay (trace), dark yellowish
brown

311-337 26 Sand, coarse to medium, some fine sand, dark yellowish b-own

337-380 13 Sand, medium to coarse, some fine sand, grayish orange, and clay (trace
to 5%), moderate yellowish brown

350-360 10 Sand, coarse to medium, some fine sand, moderate yellow*<h brown

360-370 10 Sand, coarse to fine, and clay (trace to 5%), moderate yell~wish brown

370-291 11 Sand, coarse to medium, some very coarse sand, dark yellowish brown

381-386 5 Sand, coarse to medium, some fine sand, and clay (trace), dark yellowish
brown

386-410 24 Sand, coarse to medium, some fine sand, dark yellowish b-own

410-448 38 Sand, medium to fine, some coarse sand, moderate to cark yellowish
brown

448-458 10 Sand, coarse to medium, and clay (trace), dark yellowish trown

458-478 20 Sand, coarse to medium, dark yellowish brown
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APPLE STREET

1N/S5W-26L1
Depth, Thickness, -
in feet in feet Characteristics
0-20 20 Sand, very coarse to medium, and gravel, dark yellowish brown
20-65 45 Cobbles, boulders, gravel, and very coarse to medium sand, moderate

yellowish brown

65-104 39 Sand, coarse to medium, some very coarse sand, gravel, and cobbles, dark
yellowish brown

104-113 9 Sand, very coarse to medium, gravel, and cobbles, pale yellowish brown

113-138 25 Cobbles, gravel, and very coarse to medium sand, pale yellowish brown

138-173 35 Gravel, cobbles, and very coarse to medium sand, pale yellowish brown

173-207 34 Sand, coarse to very coarse, gravel, medium sand, and cobbles, dark
yellowish brown

207-228 21 Sand, coarse to very coarse, gravel, cobbles, and medium sand, dark
yellowish brown

228-252 24 Sand, coarse to medium, some very coarse sand, gravel, and cobbles, light
olive gray

252-290 38 Sand, very coarse to medium, gravel, and cobbles, pale yellowish brown

290-306 16 Sand, very coarse to medium, gravel, and cobbles, ligl + olive gray

306-314 8 Sand, coarse to medium, very coarse sand, cobbles, and clay (trace), dark
yellowish brown

314-358 4 Sand, coarse to medium, gravel, and cobbles, dark yel'nwish brown
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VINEYARD AVENUE

1N/5W-28J2,3
Depth, Thickness, ot
in feet i feot Characteristics
0-20 20 Sand, coarse, cobbles, very coarse sand, gravel, and medium sand, dark
yellowish brown
20-39 19 Cobbles, gravel, very coarse to medium sand, dark yellowish brown
39-63 24 Gravel, cobbles, and very coarse to coarse sand, some medium sand, dark
yellowish brown
63-97 34 Cobbles, very coarse to coarse sand, gravel, and medium sand, dusky
yellowish brown
97-130 33 Sand, very coarse to coarse, medium sand, cobbles, and gravel, dusky
yellowish brown
130-147 17 Sand, coarse to very coarse, medium sand, cobbles, and gravel, dusky
yellowish brown
147-166 19 Sand, coarse to medium, some very coarse sand, gravel, cohbles, and clay
(trace at 152°-156’), dark yellowish brown
166-182 16 Sand, very coarse to coarse, gravel, medium sand, and cobbles, dark
yellowish brown
182-195 13 Sand, coarse to medium, and clay (25-40%), some very charse sand and
cobbles, dark yellowish brown
195-233 38 Sand, coarse to very coarse, some medium sand, gravel, an1 cobbles, dark
yellowish brown
233-243 10 Sand, coarse to medium, some very coarse sand, and clay (trace to 5%),
dark yellowish brown
243-264 21 Sand, coarse to medium, some very coarse sand, and gravel, dark
yellowish brown
264-284 20 Sand, coarse to medium, some very coarse sand, and clay (trace to 5%),
dark yellowish brown
284-309 25 Sand, coarse to fine, some very coarse sand, dark yellowith brown
309-322 13 Sand, coarse to fine, some coarse sand, dark yellowish b-own, and clay
(trace to 5%), dusky yellow
322-350 28 Sand, coarse to fine, some very coarse sand, dark yellowich brown
350-367 17 Sand, coarse to fine, dark yellowish brown, and clay (trace to 5%), light
yellow brown
367-405 38 Sand, coarse to fine, some very coarse sand, dark yellowich brown
405-420 15 Sand, medium to coarse, some fine sand, dark yellowish brown
420-435 11 gand, medium to fine, some coarse sand, and clay (trace), dark yellowish
rown
435-445 10 Sand, medium to coarse, some fine sand, dark yellowish brown
445-453 8 gand, medium to coarse, some fine sand, and clay (trace), dark yellowish
rown
453-498 45 Sand, medium to coarse, some fine sand, pale yellowish brown
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Table 1. Well-construction data, Rialto-Colton basin, San Bernardino County, California

[Measured unit was determined on the basis of well perforations. See figure 5 for well locations. Altitude of land surface in feet above sea
level. Well depth and perforated interval in feet below land surface. --, no data]

State well No. Altlt;l:;a(::iland Well depth Perforated interval Water-bearing un’t perforated
Cluster sites
IN/5SW-21K1 1,645 1,000 960-980 Lower
IN/SW-21K2 780 740-760 Lower
IN/5W-21K3 475 435-455 Middle
IN/SW-21K4 600 575-595 Middle
IN/5W-22N1 1,580 1,000 960-980 Lower
IN/SW-22N2 760 720-740 Lower
IN/SW-22N3 455 415-435 Middle
IN/SW-22N4 600 575-595 Middle
IN/SW-22N35 380 340-360 Middle
IN/SW-22N6 148 118-138 Upper
IN/5SW-26L1 1,455 358 322-352 Middle
IN/SW-27D2 1,543 478 450-470 Middle
IN/SW-27D3 367 342-362 Middie
IN/5SW-27D4 250 225-245 Middle
IN/5W-28J2 1,512 455 430-450 Middle
IN/5W-28J3 355 330-350 Middle
IN/5SW-29Q1 1,540 995 975-995 Consolidated deposits
IN/5W-29Q2 775 755-775 Lower
IN/5W-29Q3 660 640-660 Lower
IN/5W-29Q4 550 530-550 Middle
IN/5W-29Q5 320 300-320 Middle
IN/5W-34D1 1,460 990 970-990 Consolidated deposits
IN/SW-34D2 780 760-780 Lower
IN/5W-34D3 610 590-610 Middle
IN/SW-34D4 492 472-492 Middle
IN/SW-35B1 1,405 935 910-930 Lower
IN/5SW-35B2 815 790-810 Lower
IN/5SW-35B3 690 650-670 Middle
IN/5/W-35B4 395 370-390 Middle
1S/5W-11F1 1,244 950 930-950 Consolidated deposits
1S/5W-11F2 714 694-714 Lower
1S/5W-11F3 442 422-442 Middle
1S/5W-11F4 330 310-330 Middle
1S/4W-8E1 1,110 995 970-990 Consolidated deposits
1S/4W-8E2 775 750-770 Lower
1S/4W-8E3 602 577-597 Lower
1S/4W-8E4 340 310-330 Middle
1S/4w-20H1 990 958 918-938 Consolidated deposits
1S/4W-20H2 638 598-618 Lower
1S/4W-20H3 530 490-510 Middle
1S/4w-20H4 310 270-290 Upper
1S/4W-20H5 190 150-170 River-channel deposits
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Table 1. Well-construction data, Rialto-Colton basin, San Bernardino County, California—Continued

State well No. Altxt;xl;ir?ac:iland Well depth Perforated interval Water-bearing unit perforated
Other observation well
IN/5W-29P2 1,540 348 300-348 Middle
Production wells
IN/5W-17G1 1,865 204 54-204 Middle
IN/5SW-17K1 1,851 325 80-120, 176-208, 212-224  Middle
IN/SW-17K2 1,860 300 61-220 Middle
IN/SW-19A1 1,812 167 -- -
IN/SW-20N1 1,665 455 150-428 Middle
IN/5W-27D1 1,535 960 650-865, 890-958 Middle, lower
IN/SW-28]1 1,508 741 440-495, 530-555, 608-623, Middle, lower
690-709, 720-730, 750-773
IN/5SW-30L1 1,577 1,200 321-624 Middle, lower
IN/5W-31A1 1,525 460 330-380 Middle
IN/SW-32A1 1,497 1,010 -- -
IN/SW-34B1 1,453 807 - -
IN/5W-34B2 1,445 1,022 588-750, 780-818, 850-870, Lower, consolidated deposits
965-1,000
IN/5SW-34M 1 1,417 887 525-860 Middle, lower
1S/5W-2Cl1 1,340 907 384-420, 588-594, 609-614, Middle, lower
630-662, 696-720, 750-774,
832-844, 850-888
1S/5W-2E1 1,312 1,010 430-840 Middle, lower
1S/5W-2G1 1,305 1,000 440-830, 930-970 Middle, lower, consolidated deposits
1S/5W-2K1 1,289 828 310-787 Middle, lower, consolidated deposits
18/5W-3A1 1,350 890 355-425, 432-545, 554-564, Middle, lower
572-577, 600-637, 644-652,
664-688, 716-722, 726-758,
804-878
1S/5W-3A2 1,360 970 460-950 Middle, lower
15/5W-3N2 1,301 540 300-540 Middle, lower
15/5W-4D2 1,397 553 366-380, 402-445, 530-533 Middle
1S/5W-5A2 1,406 543 - -
1S/5W-5A3 1,407 842 240-525, 620-842 Middle, lower
IS/SW-12L1 1,175 590 292-388, 390-464 Middle
1S/5W-12N1 1,173 688 183-187, 195-200, 211-220, Middle, lower
228-237, 258-270, 280-409,
447-450, 520-524, 539-549,
600-613, 623-630
1S/4W-17R1 1,014.52 209 188-209 Middle
15/4W-18B1 1,121 600 201-216, 267-326 Upper, middle
1S/4W-18F1 1,098 903 194-778 Middle, lower, consolida‘ed deposits
15/4W-18Gl1 1,097 556 244-344, 356-436, 500-514, Middle, lower
522-534
1S/4W-18M1 1,103 706 250-310, 344-434, 534-634 Middle, lower
1S/4W-2111 962 150 = River-channel deposits
1S/4W-21K1 975.78 1,020 200-260, 280-930 Upper, middle, lower, consolidated deposits
1S/4W-21K11 963 - -- -
1S/4W-21L1 956 432 101-125,126-145, 167-194, River-channel deposits, vpper, middle
227-242, 264-270, 372-409
1S/4W-21L3 958 245 165-240 Upper
15/4W-21N1 963 689 96-180, 283-312, 337-360,  River-channel deposits, vpper, middle, lower
416-435, 437-457, 530-542,
552-602, 620-635, 645-670
1S/4W-27L1 992 420 165-280 Upper
1S/4W-27M1 1,000 1,014 160-850 Upper, middle, lower, consolidated deposits
15/4W-28K2 947 186 18-114, 164-170 River-channel deposits, vpper
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Table 2. Chemical analyses of samples from cluster wells, selected production wells, a spring, and surface-v-ater sites, Rialto-

[Constituents are in milligrams per liter except where noted. Specific conductance, pH, and alkalinity: L, laboratory va'ues. °C, degrees
Perforated interval: depths of topmost and bottommost perforations, in feet below land surface datum. Water-bearing unit perforated:

Water- .
Perforated  bearing Specific pH Temperature, ' .
State well No.  Date of sample ~ Well depth interval unit conductance (Standard water Ca'cium Magnesium
perforated (US/cm) units) °C)
Cluster sites
IN/SW-21K1 03-10-92 1,000 960-980 4 273 7.8 19.5 17 1.3
10-24-92 258 8.3 20.0 14 1.4
06-30-93 251 8.2 20.0 16 1.6
IN/SW-21K2 03-10-92 780 740-770 4 303 7.7 20.0 34 32
10-25-92 343 7.3 20.0 24 33
07-01-93 323 7.4 20.5 25 2.8
IN/5W-21K3 03-11-92 475 435-455 3 474 7.9 20.0 23 9.1
10-23-92 442 7.7 19.0 35 11
02-16-93 412 1.5 17.0 53 93
06-30-93 392 7.7 18.5 53 9.1
03-16-94 366 7.9 19.0 42 7.8
IN/5W-21K4 02-16-93 600 575-595 3 308 7.8 18.0 41 7.1
07-01-93 312 7.9 20.0 41 6.9
03-16-94 313 8.0 21.0 34 7.2
IN/5W-22N1 03-03-92 1,000 960-980 4 210 9.1 17.5 32 35
06-30-92 177 8.9 20.0 4.1 22
11-12-92 186 8.9 19.0 5.8 37
02-05-93 190 8.7 17.5 6.8 27
06-29-93 203 8.6 22.0 6.8 23
10-09-93 187 8.4 20.0 6.7 25
IN/SW-22N2 02-28-92 760 720-740 4 310 7.8 19.0 2) 4.2
11-12-92 378 7.7 19.0 24 3.6
02-04-93 323 7.7 18.0 2° 39
06-29-93 340 7.8 18.5 223 3.8
10-08-93 300 7.6 19.5 3) 4.0
IN/SW-22N3 06-26-92 455 415-435 3 302 8.0 20.5 3z 5.4
11-11-92 572 7.8 19.0 - 10 3.2
02-04-93 342 7.6 18.0 23 4.6
06-30-93 318 7.7 19.0 37 5.4
10-15-93 310 7.7 17.5 24 4.1
IN/SW-22N4 01-27-93 600 575-595 3 395 7.6(L) 21.0 45 13
06-30-93 327 7.6 200 33 9.1
10-07-93 326 7.6 17.0 27 8.1
IN/SW-22N5 01-27-93 380 340-360 3 653 7.5(1) 19.5 24 7.6
06-30-93 617(L) 7.5 18.5 63 11
10-08-93 607 7.3 16.5 69 12
IN/SW-26L1 09-01-93 358 322-352 3 608 7.7 19.5 72 1l
03-16-94 580 7.7 22.5 65 9.6
IN/SW-27D2 09-01-93 478 450-470 3 601 7.7 220 72 12
06-10-94 582 7.6 20.0 75 13
IN/SW-28]12 11-04-94 455 430-450 3 455 8.4 20.0 61 8.4
IN/5W-29Q)1 05-06-94 995 975-995 5 371 8.0 20.0 47 7.8
11-01-94 379 7.9 20.5 49 8.2
IN/5SW-29QQ2 06-22-94 775 755-775 4 327 8.0 21.0 41 4.9
11-01-94 352 7.6 20.0 34 4.5
IN/5W-29Q)3 06-23-94 660 640-660 4 349 8.0 20.5 3< 4.7
11-02-94 398 7.7 17.0 21 3.7
IN/SW-29Q4 06-24-94 550 530-550 3 406 7.8 20.5 6.6 38

86  Geohydroiogy and Water Chemistry in the Rlalto-Colton Basin, San Bernardino County, Calitornia



Colton basin, San Bernardino County, California

Celsius; HWS/cm, microsiemens per centimeter (at 25 degrees Celsius; ug/L, microgram per liter. <, less than value shown; --, no data.
1, river-channel deposits; 2, upper; 3, middle; 4, lower; 5, consolidated deposits. Location of wells shown in figure 5]

Solids,

. Nitrite plus
. . Alkalinity . . - sum of . Boron Iron Manganese
Sodium Potassim as CaCO; Sulfate  Chloride Fluoride Silica constit- mtr:;;e as (ugl)  (ugll) (Lg/L)
uents
Cluster sites—Continued
43 2.6 110 19 53 0.4 20 182 0.40 20 21 <l
37 2.7 106 16 33 2 21 162 36 30 7 <l
37 2.5 122 15 30 3 21 171 35 20 8 <1
31 19 130 18 44 2 27 210 37 10 110 28
43 2.0 136 21 38 1 27 234 52 10 72 96
38 2.1 140 16 32 .8 29 202 - 20 93 39
64 59 160 28 26 4 23 296 3.7 90 <3 45
30 4.9 159 23 9.9 3 25 256 4.6 60 4 6
14 29 157 18 5.8 3 26 249 5.7 20 4 <1
11 2.8 167 23 4.6 3 25 252 52 20 <3 4
11 2.4 140 23 5.1 3 26 223 3.5 20 <3 <1
11 1.6 138 13 2.9 3 27 189 53 20 10 5
11 1.7 141 13 2.6 3 27 191 55 10 <3 <1
20 1.6 139 14 2.8 3 29 197 97 20 7 <1
43 1.4 74 23 55 5 15 140 26 30 130 <l
35 1.0 65 19 2.9 3 15 118 25 20 21 <1
33 1.3 67 18 2.7 4 15 118 25 20 130 4
36 1.3 74 18 2.7 3 18 131 32 20 45 1
34 1.3 81 17 2.5 2 16 129 25 20 9 <l
35 0.9 73 18 2.5 3 17 126 23 10 10 <l
35 2.7 130 25 5.6 3 25 213 42 20 38 59
52 3.0 138 38 7.6 3 25 255 27 40 300 52
38 29 120 26 4.3 2 29 217 .38 30 220 140
29 2.5 146 18 3.0 2 26 203 .30 20 4 <1
28 2.0 130 18 2.5 2 27 195 .29 10 9 4
19 1.9 137 16 3.2 4 26 201 1.2 10 31 42
100 3.1 151 43 30 3 28 353 1.6 30 670 160
39 2.2 136 20 7.6 .3 27 238 2.6 20 43 19
19 2.3 138 14 4.0 3 25 202 1.6 20 20 19
37 1.1 127(L) 20 4.1 3 28 172 1.5 10 73 61
66 4.7 152(L) 31 14 3 28 320 38 60 -- --
21 2.1 136 17 2.9 3 26 197 34 20 22 9
31 1.7 151 19 2.8 3 28 219 35 20 130 43
120 4.8 95(L) 88 110 2 14 432 .52 290 1,900 210
32 38 109 47 96 3 20 347 1.2 90 9 61
15 2.6 103 49 92 3 21 345 1.9 80 20 24
21 2.9 104 41 80 3 21 327 3.3 10 <3 6
15 2.5 106(L) 42 66 3 21 321 6.6 20 4 <]
16 2.8 107 35 75 2 24 308 1.3 20 3 11
13 2.6 99 49 82 2 24 328 1.9 10 <3 <1
17 3.1 167 16 18 3 23 283 6.9 30 7 43
19 1.8 169(L) 16 6.9 3 35 1230 1.1 20 6 18
15 1.9 155 15 6.8 3 34 228 1.1 <10 <3 1
18 2.2 133 17 4.3 3 26 205 1.7 30 9 50
32 2.4 145(L) 18 4.0 3 27 214 1.4 20 8 74
32 2.5 135 25 4.6 3 27 1240 2.7 30 30 36
59 2.7 150 29 4.7 2 28 1254 2.6 <10 39 74
94 2.7 208 29 4.5 5 28 322 2.5 70 1,300 280
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Table 2. Chemical analyses of samples from cluster wells, selected production wells, a spring, and surface-water sites, Rialto-

Water- .
Perforated  bearing Specific pH Temperature, . .
State well No.  Date of sample Well depth interval unit conductance (Standard water Calcium Magnesium
perforated (1S/cm) units) °C)
Cluster sites—Continued
IN/SW-29Q4 11-03-94 382 7.6 20.0 15 33
IN/5W-34D1 03-05-93 990 970-990 5 368 7.6 19.0 43 11
07-02-93 384 1.5 20.5 41 11
03-15-94 370 7.7 21.0 41 11
10-28-94 367 7.7 20.5 42 11
IN/5W-34D2 08-27-92 780 760-780 4 298 7.7 20.5 23 8.9
07-02-93 34 8.0 19.5 44 55
03-14-94 294 7.9 20.0 35 8.5
10-27-94 328 8.0 20.5 46 6.0
IN/5SW-34D3 08-27-92 610 590-610 3 323 7.9 19.0 41 11
03-04-93 340 7.8 19.0 39 52
07-02-93 306 8.1 20.0 30 8.0
03-14-94 314 8.0 20.5 46 5.4
10-27-94 316 8.2 24.0 46 5.7
IN/5W-34D4 08-28-92 492 472-492 3 339 7.9 19.0 46 58
03-04-93 339 N 19.5 49 55
07-02-93 334 7.9 20.5 49 5.6
03-15-94 334 7.9 18.0 50 5.6
10-26-94 337 8.0 21.0 50 5.8
IN/5SW-35B1 12-21-92 935 910-930 4 215 9.6 19.0 74 11
06-16-93 201 9.6 23.0 1.1 A1
04-01-94 203 9.8 20.0 1.3 12
IN/5W-35B2 12-22-92 815 790-810 4 221 9.4 20.5 1.5 .35
06-16-93 197 9.5 23.0 1.3 011
04-02-94 188 9.8 18.0 1.4 .08
IN/5W-35B3 12-20-92 690 650-670 3 248 8.0 18.5 11 .99
06-17-93 229 8.1 22.5 15 78
04-01-94 223 8.2 19.5 17 .76
IN/5W-35B4 12-21-92 395 370-390 3 352 7.4 17.0 22 38
06-28-93 376 7.6 19.5 26 4.1
04-01-94 318 8.0 19.5 46 4.3
1S/5W-11F1 08-25-92 950 930-950 5 422 9.3 21.5 2.5 .55
02-06-93 484 8.8 20.0 3.7 .65
11-06-93 417 8.9 23.5 3.0 45
1S/5W-11F2 08-26-92 714 694-714 4 378 7.8 - 19 3.2
02-07-93 375 7.8 20.0 21 33
11-05-93 339 1.7 21.5 27 4.0
1S/5W-11F3 08-25-92 442 422-442 3 306 1.7 -- 37 6.6
01-26-93 297 7.8(L) 24.0 40 6.8
11-10-93 292 7.8 20.0 41 7.1
1S/5W-11F4 08-24-92 330 310-330 3 321 1.7 -- 27 5.9
02-07-93 316 7.6 19.0 35 6.5
10-19-93 304 7.8 21.0 40 15
1S/4W-8E1 12-09-92 995 970-990 5 570 8.5 23.5 58 57
06-23-93 545 8.7 25.0 6.5 45
04-03-94 535 8.7 22.0 6.4 37
1S/4W-8E2 12-09-92 775 750-770 4 365 8.6 22.5 3.0 .58
06-23-93 329 8.7 25.5 35 41
04-03-94 315 8.8 21.5 35 .38

See footnotes at end of table.
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Colton basin, San Bemardino County, Califomia—Continued

Solids,

.. Nitrite plus
Sodium Potassim ‘;Héa;]g g)s, Sulfate Chloride Fluoride Silica z:)l:; t(i)tli nitrate as 31(;(1)3 (fgo/i) M?ﬁﬁ; se
uents
Cluster sites—Continued
64 2.7 140 26 3.8 0.3 26 251 2.6 10 31 99
19 1.7 152 15 75 3 32 227 1.4 20 150 16
17 1.5 160 15 6.1 4 32 226 1.4 10 <3 <1
16 1.5 162 15 6.1 4 32 220 - 20 <3 <l
17 1.4 156 15 6.3 4 33 226 1.3 <10 20 <1
28 1.9 133(L) 17 5.7 4 28 1184 75 <10 54 70
11 2.4 141 17 2.9 3 22 194 60 20 <3 24
14 2.3 136 13 3.7 3 28 197 85 20 19 2
12 2.5 132 14 4.5 3 25 199 1.0 20 <3 8
18 1.8 142 18 7.4 4 32 221 1.4 <10 6 9
26 2.8 126 18 3.2 3 24 211 56 20 420 53
20 2.5 130 14 3.7 3 28 199 77 20 8 9
10 2.4 147 16 2.5 4 23 200 60 20 <3 <l
10 2.5 135 17 2.7 3 23 193 52 20 <3 2
15 2.2 154 16 6.0 4 23 215 1.2 <10 19 47
12 2.4 166 12 4.7 3 23 216 1.2 20 59 13
11 2.4 155 12 4.5 3 22 206 1.2 20 <3 2
9.7 2.2 137 12 4.2 4 23 196 1.4 10 <3 <1
10 2.3 144 13 4.4 4 23 202 1.3 20 6 7
43 0.70 60(L) 32 5.2 1 16 136 <.05 40 120 6
42 .50 64 28 3.0 1 18 135 24 50 62 3
41 50 74 26 3.3 1.1 19 138 055 40 17 1
46 1.3 61(L) 31 5.1 9 16 127 098 60 370 28
43 80 63(L) 26 3.6 8 17 1118 08 50 56 3
37 50 62 24 34 9 18 124 .10 40 36 <l
41 1.8 98(L) 22 3.3 5 19 1144 28 30 110 36
34 1.5 103 17 2.1 i 20 154 <05 30 10 2
30 1.5 95 17 2.3 6 21 149 26 20 6 <l
54 2.6 143(L) 24 3.1 2 23 1240 1.3 10 360 59
43 2.7 142 21 1.4 2 25 209 - 10 72 39
14 2.1 145 19 3.4 3 25 207 1.0 20 7 <1
89 1.7 130 40 27 1.3 19 280 <05 4,600 160 45
99 1.8 137 48 33 6 20 318 076 3,600 130 28
83 1.2 132 33 17 11 18 256 <05 2,700 260 5
59 3.3 154(L) 23 9.3 3 22 1231 93 50 30 58
57 3.4 160(L) 20 8.1 1 27 1223 88 60 16 17
46 3.1 155(L) 15 6.2 2 24 1216 97 30 5 1
20 2.0 134 7.7 55 3 28 188 - 20 7 48
13 1.3 138(L) 8.5 5.0 3 27 191 1.2 10 84 15
13 1.3 139(L) 8.6 4.3 3 28 1192 1.3 20 4 <l
39 2.1 156 9.8 6.1 4 31 229 1.1 <10 190 75
22 1.6 149 9.6 5.1 3 33 218 1.3 20 31 13
15 1.1 134 9.0 4.5 3 32 190 - 20 4 1
130 2.1 220 9.4 33 4.6 19 341 052 890 92 17
130 1.7 285 6.0 31 4.9 19 374 <05 930 43 11
120 1.2 209 2.9 31 4.9 20 314 <05 880 46 10
83 2.1 152 17 9.1 2.1 19 237 079 150 340 28
76 1.6 164 6.2 5.9 2.0 19 219 <.05 130 52 9
69 1.4 152 4.2 52 2.1 20 201 <.05 120 120 10
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Table 2. Chemical analyses of samples from cluster wells, selected production wells, a spring, and surface -water sites, Rialto-

Water- .
Perforated  bearing Specific PH = ~Temperature, . .
State well No.  Date of sample Well depth interval unit conductance (Standard water Calcivm Magnesivm
perforated (uS/cm) units) °C)
Cluster sites—Continued
1S/4W-8E3 12-09-92 602 577-597 4 446 8.1 22.5 6.0 0.94
06-24-93 398 8.2 25.0 3.6 i
04-03-94 431 8.2 20.5 6.9 .70
1S/4W-8E4 12-09-92 340 310-330 3 433 7.2 22.0 26 42
06-24-93 369 7.5 23.0 41 5.6
04-03-94 390 7.7 19.0 40 5.2
1S/4W-20H1 06-08-93 958 918-938 5 884 8.7 24.0 3.6 30
04-02-94 755 8.7 21.5 3.3 25
1S/4W-20H2 06-10-93 638 598-618 4 311 8.5 23.0 3.0 97
04-02-94 256 8.8 21.5 23 .26
1S/4W-20H3 06-10-93 530 490-510 3 420 7.6 22.5 46 54
04-02-94 396 7.8 20.0 54 54
1S/4W-20H4 06-10-93 310 270-290 2 1,010 7.2 23.0 84 14
04-02-94 918 7.2 20.5 110 17
18/4W-20H5 06-09-93 190 150-170 1 1,040 7.3 22.0 100 18
04-02-94 1,130 7.3 20.0 140 23
Production wells
IN/SW-17K2 07-14-92 300 61-220 3 318 7.6 17.0 48 7.5
07-18-95 298 7.7 16.5 41 6.5
1N/SW-23P42 07-01-92 647 200-630 -- 346 8.1 17.0 53 6.9
IN/5W-26A32 12-01-94 407 - - 298 7.9 20.5 43 7.0
IN/5W-27D1 02-04-93 960 650-865, 3,4 369 7.8 21.0 55 5.7
890-958
03-16-94 352 7.8 20.0 50 6.1
10-11-94 372 7.9 - 53 6.1
IN/5W-31A1 07-15-92 460 330-380 3 415 7.7 19.5 63 8.1
IN/SW-32A1 07-15-92 1,010 -- -- 333 8.0 20.0 49 6.0
IN/5W-34B2 03-04-92 1,022 588-750, 4,5 330 1.7 19.0 46 9.1
780-818,
850-870,
965-1,000
10-11-94 366 7.8 -- 49 7.5
IN/5W-34M1 10-11-94 887 525-860 3,4 320 8.0 -- 45 5.6
1S/5W-2G1 03-23-92 1,000 440-830, 3,4,5 300 7.9 19.0 43 6.6
930-970
1S/5W-3A2 12-01-94 970 460-950 3,4 318 7.7 21.0 42 7.2
15/5W-3N23 06-24-92 552 312-552 3.4 378 7.9 21.5 54 7.6
1S/5W-5A3 07-15-92 842 240-525, 3,4 393 7.9 19.5 61 74
620-842
1S/5W-10H23 06-24-92 818 440-750 3,45 469 8.0 22.0 69 6.6
1S/5W-12L1 07-01-92 590 292-464 3 319 8.0 19.5 48 5.5
1S/4W-8F134 06-29-92 932 457-550, -- 339 7.8 20.0 66 12
647-690,
747-762,
844-911

See foototes at end of table.

90  Geohydrology and Water Chemistry In the Rlaito-Colton Basin, San Bernardino County, Callfornla



Cotton basin, San Bermnardino County, California—Continued

Solids,

L. Nitrite plus
Sodium Potassim ';Héaiglotz Sulfate Chloride Fluoride Silica cs:)lrl::,t(i)t{ nitrela\ge as g,t(;r/(I)S (},It:)/i) M?ﬁi}mL‘;sc
uents
Cluster sites—Continued
100 2.2 182 13 16 2.4 19 293 0.06 290 260 44
86 1.7 174 4.7 14 2.2 19 244 <05 280 440 54
91 1.6 193 10 14 1.6 21 271 <05 270 52 40
63 3.4 178 29 6.8 3 27 295 2.4 40 160 52
33 3.1 159(L) 23 4.0 3 25 279 2.5 20 44 58
37 3.1 160 23 3.8 3 28 265 25 20 36 30
160 1.6 167(L) 31 120 4.4 16 1440 <05 830 36 5
150 4 170 21 110 4.7 16 409 077 790 28 3
64 1.9 107(L) 25 73 8 14 1242 <.05 120 560 48
55 1.2 93 17 7.8 9 13 156 <.05 100 10 1
30 3.4 155(L) 27 18 3 24 1356 1.4 40 26 14
18 2.5 151 23 16 3 25 241 13 40 <3 <1
91 5.5 244(L) 210 26 4 28 1626 3.0 310 51 29
64 4.9 236 200 25 5 27 607 3.0 330 <3 1
70 5.7 245(L) 190 45 6 25 1622 3.7 330 9 6
68 5.6 261 240 55 6 27 740 52 340 <3 5
Production wells—Continued

9.8 2.3 142 23 24 4 -- 185 1.4 20 <3 <1
8.0 2.1 154 18 2.7 4 18 l176 75 20 <3 <1
10 1.8 149 24 3.2 4 20 214 1.1 10 <3 <1
8.7 1.6 128 16 2.2 4 21 181 1.0 10 <3 <1
11 2.2 144 11 12 2 26 227 3.8 10 <3 <1
11 2.1 144(L) 16 8.3 3 25 206 2.1 20 5 <1
11 2.3 147(L) 15 10 3 25 1728 2.9 20 4 <l
12 2.0 153 31 58 3 19 265 7.2 20 10 3
12 1.6 136 20 4.4 3 24 206 1.6 10 3 <1
12 <10 148(L) 14 6.4 40 25 199 2.4 10 <3 <1
11 2.0 153(L) 13 6.2 3 26 207 3.4 10 <3 <1
10 1.9 133 13 4.7 3 23 190 1.5 10 3 <1
10 1.8 135(L) 16 4.5 3 23 189 56 10 4 1
12 1.9 134 13 49 3 25 193 1.4 20 <A3 <1
14 1.5 146 19 73 2 25 242 5.7 10 3 <1
11 2.2 168 25 5.2 3 23 256 4.5 10 <3 <1
22 2.2 164 32 11 3 24 286 4.6 40 4 <1
11 1.7 140 20 3.5 3 23 204 1.4 10 <3 <1
12 2.8 185 42 4.5 3 21 276 74 10 11 7
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Table 2. Chemical analyses of samples from cluster wells, selected production wells, a spring, and surface-water sites, Rialto-

Water-

. Specific pH Temperature,
State well No.  Date of sample Well depth Pf;tf:rrj:d bcilanr;?g conductance (Standard water Ca'cium Magnesium
perforated (uS/cm) units) °C)
Production wells—Continued

1§/4W-18G1 06-29-92 556 244-344, 3,4 422 7.9 20.5 59 9.9

356-436,

500-514,

522-534
18/4W-21K1 06-29-92 1,020 200-260, 2,3,4,5 776 7.8 21.5 79 13

280-930

Observation well and other cluster site
IN/SW-29P2 03-04-94 348 300-348 3 503 7.6 -~ 74 11
1S/4W-22D2% 04-19-95 157 - 2 1,080 7.6 210 170 20
18/4W-22D4% 04-03-95 574 555-574 3 478 8.2 235 31 22
18/4W-22D5% 04-07-95 655 350-655 3 1,120 8.0 21.0 120 9.7
Spring
IN/6W-12FS1 08-23-95 - - - 534 7.9 -~ €3 20
Surface-water sites
Lytle Creek near  10-06-93 -- -- -- 325 8.4 -- 2 7.5
Fontana
(11062001)
Santa Ana River  10-06-93 -- - - 843 7.7 -- 65 12
at E street
(11059300)
Imported water 10-24-92 - - - 743 8.0 19.5 25 17
at Linden Ponds
02-04-93 -- - - 570 7.8 16.5 21 12
06-29-93 -- -- - 610 7.8 20.0 25 14

! Residue on evaporation at 180 °C.
2 Well located in Lytle basin.

3 Well located in Chino basin.

4 Well located in Bunker Hill basin.
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Colton basin, San Bernardino County, California—Continued

Solids,  \:iite plus
i . Alkalinity . . . sum o . Boron Iron Manganese
Sodium Potassim as CaCO, Sulfate  Chloride Fluoride Silica constit- mtr:e as well) (ug/l) (Lg/L)
uents
Production wells—Continued
15 2.1 152 33 6.4 0.3 27 270 5.9 20 <3 <1
70 34 226 110 49 7 23 487 .64 160 14 9
Observation well and other cluster site—Continued
14 3.6 207(L) 20 17 2 25 1296 3.1 30 1,000 08
47 33 260 290 27 5 21 1760 <05 280 1,200 160
64 1.9 130 17 51 32 20 1281 <.05 940 300 15
110 9.3 130 350 73 3 93 1796 <.05 300 940 96
Spring—Continued
16 3.2 155(L) 110 8.5 0.2 28 1330 0.35 20 <3 4
_ Surface-water sites—Continued
6.7 2.5 144(L) 21 1.3 3 14 11863 0.27 <10 <3 <1
77 4.8 178 73 81 .9 28 483 5.2 350 25 10
92 3.7 78 85 120 <1 14 407 57 280 13 1
72 3.3 61 72 92 1 15 327 .58 230 20 3
58 3.5 95 69 71 .1 16 319 .96 260 14 2
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Table 3. Summary of isotopes in samples from cluster wells, selected production wells, a spring, and surfe ce-water sites,
Rialto-Colton basin, San Bemardino County, California

[Water-bearing unit perforated: 1, river-channel deposits; 2, upper; 3, middle; 4, lower; 5, consolidated deposits. Locat'on of wells and sites
shown in figure 5. <, actual value less than value shown; --, no data])

Carben-14 Uncorrected
. Delta .. Carbon 13/ carbon-14
Water-bearing . Delta oxygen- Tritium, total . (percent
State well No. Date of sample . deuterium . o . 12 (ratio age (years
unit perforated . 18 (permil) (tritium units) , modern
(permil) permil) before
carbon)
present)
Cluster sites
IN/SW-21K1 03-10-92 4 -60.5 -9.15 <0.1 -- - --
10-24-92 -60.0 -9.20 - -- -- -
06-30-93 -61.0 -9.29 - - -- -
IN/SW-21K2 03-10-92 4 -59.5 -9.20 1 -- -- -
10-25-92 -60.5 -9.25 - - - --
07-01-93 -58.9 -9.31 - -- -- --
IN/SW-21K3 03-11-92 3 -55.5 -8.50 5.1 - -- -
10-23-92 -54.5 -8.55 - - - -
02-16-93 -53.5 -8.13 - - -- -
06-30-93 -53.3 -8.40 -- -- -- -
03-16-94 -56.6 -8.76 - -- -- --
IN/SW-21K4 02-16-93 3 -62.0 -9.46 - -- - -
07-01-93 -62.5 -9.50 -- - -- -
03-16-94 -60.5 -9.20 -- -- -- -
IN/5W-22N1 03-03-92 4 -63.0 -9.65 <.l -- - -
06-30-92 -63.5 -9.60 -- -- -- -
11-12-92 -62.4 -9.63 <1 - -- -
02-05-93 -62.4 -9.81 - - - -
06-29-93 -63.4 -9.82 - -- - -
10-09-93 -63.9 -9.67 -- -13.70 64.2 3,663
IN/SW-22N2 02-28-92 4 -63.0 -9.65 4 - - -
11-12-92 -63.3 -9.62 1 -- - -
02-04-93 -64.3 -9.71 - -- - -
06-29-93 -63.8 -9.79 -- - - -
10-08-93 -64.3 -9.81 - -12.00 81.3 1,771
IN/SW-22N3 06-26-92 3 -61.0 -9.20 3 -- - -
11-11-92 -61.6 -9.10 .6 n- - -
02-04-93 -60.3 -9.09 -- -- - -~
06-30-93 -60.5 -9.25 -- - -- -
10-15-93 -60.8 -9.24 5 -12.00 83.5 1,490
IN/SW-22N4 01-27-93 3 -62.3 -9.66 4 - - -
06-30-93 -64.8 -9.76 -- - - —
10-07-93 -64.7 -9.72 - -12.40 82.3 1,610
IN/SW-22N5 01-27-93 3 -63.8 -8.57 438 - - -~
06-30-93 -68.4 -9.27 -- - - -
10-08-93 -66.1 -9.05 7.0 -11.3 - -
IN/SW-26L1 09-01-93 3 -67.3 -9.26 7.0 - - -
03-16-94 -66.5 -9.11 - - - -
IN/SW-27D2 09-01-93 3 -65.3 -9.17 6.1 - - -
06-10-94 -65.8 -8.82 - - - -
IN/5W-28J2 11-04-94 3 -52.5 -1.99 - - - -
IN/SW-29Q1 05-06-94 5 -44.9 -1.31 - - - -
11-01-94 -45.8 -7.23 -- -12.90 85.97 1,246
IN/SW-29Q2 06-22-94 4 -54.0 -8.30 - “- - -
11-01-94 -54.1 -8.41 -- -12.90 80.55 1,782
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Table 3. Summary of isotopes in samples from cluster wells, selected production wells, a spring, and surface-water sites,
Rialto-Colton basin, San Bemardino County, California—Continued

Carbon-14 Uncorrected
. Delta o Carbon 13/ N carbon-14
State well No. Date of sample Wz.iter-bearmg deuterium Delta oxygen- Tritium, total 12 (ratio (percen: age (years
p uteriu ! o ; gely
unit perforated . 18 (permil) (tritium units) . modern
(permil) permil) before
carbon)
present)
Cluster sites—Continued
IN/5SW-29Q3 06-23-94 4 -57.5 -8.83 - - -- --
11-02-94 -58.2 -8.81 - -12.30 81.33 1,711
IN/SW-29Q4 06-24-94 3 -58.7 -9.02 -- - - -
11-03-94 -59.6 -9.06 -- -11.90 82.01 1,540
IN/SW-34D1 03-05-93 5 -45.9 -7.51 - - - -
07-02-93 -46.3 -7.58 -~ -12.5 83.0 1,540
03-15-94 -46.1 -7.44 -- - - -
10-28-94 -47.2 -7.38 - - - -
IN/SW-34D2 08-27-92 4 -53.5 -8.40 -- - - -
03-05-93 -56.5 -8.81 - - -- -
07-02-93 -~ -- -- -13.0 79.9 1,854
03-14-94 -52.8 -8.26 - - - -
10-27-94 -56.7 -8.59 - - - -
IN/SW-34D3 03-04-93 3 -63.4 -9.58 - - - -
07-02-93 -- -- - -11.3 84.0 1,441
03-14-94 -61.8 -9.45 - - - --
10-27-94 -62.9 -9.43 - - -- -
IN/SW-34D4 08-28-92 3 -56.5 -8.85 <0.1 - -- --
07-02-93 -57.4 -8.70 -- -11.8 78.6 1,990
03-15-94 -55.8 -8.63 -- -- -- -
10-26-94 -56.1 -8.62 - -- - -
IN/SW-35B1 12-21-92 4 -67.5 -9.93 -- -- - -
06-16-93 -65.9 -9.90 - -- - --
04-01-94 -66.6 -9.80 -- -16.5 11.6 17,807
IN/5W-35B2 12-22-92 4 -64.4 -9.84 - - - -
06-16-93 -66.2 -9.94 - -- - -
04-02-94 -66.3 -9.87 <1 -15.5 12.1 17,458
IN/5W-35B3 12-20-92 3 -64.1 -9.86 - -- - -
06-17-93 -66.0 -9.83 - -- - -
04-01-94 -66.5 -9.80 <01 -13.7 66.8 3,335
1N/5W-35B4 12-21-92 3 -66.2 -9.96 - - - -
06-28-93 -65.3 -10.04 1.2 - -- -
04-01-94 -65.4 -9.87 - -11.0 82.9 1,550
1S/5W-11F1 08-25-92 5 -60.5 -9.25 - - - -
02-06-93 -60.2 -9.21 - -- -
11-06-93 -60.8 -9.27 .5 -12.7 24.5 11,627
1S/5W-11F2 08-26-92 4 -48.0 -7.65 - - - -
02-07-93 -49.2 -7.69 - -- - -
11-05-93 - - <1 -13.90 67.6 3,236
1S/5W-11F3 08-25-92 3 -51.0 -7.90 - - - -
01-26-93 -50.6 -1.97 -- -- - --
11-10-93 -49.6 -7.87 <1 -13.60 79.9 1,854
1S/5W-11F4 08-24-92 3 -51.0 -8.05 A -- -- --
02-07-93 -51.2 -7.96 - - -- -
10-19-93 -50.1 -7.98 <1 -13.80 74.0 2,489
1S/4W-8E1 12-09-92 5 -66.5 -9.84 - - - -
06-23-93 -66.8 -9.88 - - -- -
04-03-94 -65.3 -9.74 - -11.4 2.3 31,184
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Table 3. Summary of isotopes in samples from cluster wells, selected production wells, a spring, and surfac3-water sites,
Rialto-Colton basin, San Bernardino County, California—Continued

Carbon-14 Uncorrected
. Delta .. Carbon 13/ carbon-14
Water-bearing . Delta oxygen- Tritium, total . (percert
State well No. Date of sample ) deuterium . - . 12 (ratio age (years

unit perforated . 18 (permil) (tritium units) , modem
(permil) permil) before

carbon)

present)
Cluster sites—Continued
1S/4W-8E2 12-09-92 4 -61.0 -9.51 - - - -
06-24-93 -62.8 -9.51 -- -- - -
04-03-94 -62.0 -9.47 -- -22.6 4.4 25,821
1S/4W-8E3 12-09-92 4 -61.7 -9.26 - - - -
06-24-93 -60.1 -9.30 - - - -
04-03-94 -61.8 -9.24 - -18.3 8.9 19,998
1S/4W-8E4 12-09-92 3 -60.7 -9.34 - - -- -
06-24-93 -61.9 -9.41 <0.01 -- - --
04-03-94 -62.4 -9.34 -- -12.3 80.1 1,834
1S/4W-20H1 06-08-93 5 -64.5 -9.18 - - - -
04-02-94 -65.8 -9,18 <.01 -13.0 a7 39,914
1S/4W-20H2 06-10-93 4 -62.2 -9.46 -- - -- -
04-02-94 -62.3 -9.42 <01 -16.80 11.6¢ 17,736
1S/4W-20H3 06-10-93 3 -60.3 -9.07 - -- - -
04-02-94 -60.0 -9.03 <.01 -13.60 77.52 2,107
1S/4W-20H4 06-10-93 2 -52.0 -7.86 4.6 - -- -
04-02-94 -50.9 -71.75 -- -- -- -
1S/4W-20HS 06-09-93 1 -53.7 -8.13 59 -- - --
04-02-94 -54.3 -8.05 -- -- - --
Production wells

IN/5W-17K2 07-14-92 3 -65.0 -10.00 - -- - -
07-18-95 -62.4 -9.55 - -12.70 99.21 66
IN/5W-23P4!  07-01-92 - -67.5 -10.00 - - - -
IN/5W-26A3"  12-01-94 - -66.4 -10.07 - - - -
IN/SW-27D1 02-04-93 3,4 -54.9 -8.46 -- - - -
03-16-94 -57.6 -8.87 -- -- - -
10-11-94 -56.8 -8.48 -- - - -
IN/5W-31A1 07-15-92 3 -51.0 -7.95 -- - - -
IN/SW-32A1 07-15-92 - -52.5 -8.35 -- - - -
IN/5W-34B2 03-04-92 4,5 -56.5 -8.75 0.7 - - -
10-11-94 -56.0 -8.44 - - - -
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Table 3. Summary of isotopes in samples from cluster wells, selected production wells, a spring, and surtace-water sites,
Rialto-Colton basin, San Bernardino County, Califomia—Continued

Carbon-14 Uncorrected
Water-bearing Delt.a Delta oxygen- Tritium, total Carbon 1 3 (percent carbon-14
State well No. Date of sample . deuterium . .. . 12 (ratio age (years
unit perforated . 18 (permil) (tritium units) . modern
(permil) permil) before
carbor)
present)

Production wells—Continued
IN/5W-34M1 10-11-94 3,4 -56.2 -8.64 - - -- -
1S/5W-2G1 03-23-92 3,4,5 -60.5 -9.25 - . - -
1S/5W-3A2 12-01-94 3,4 -53.8 -8.34 - -- - -
18/5W-3N22 06-24-92 3,4 -59.5 -9.00 - - - -
1S/5W-5A3 07-15-92 3,4 -56.0 -8.65 - - - -
1S/5W-10H22 06-24-92 3,45 -55.0 -8.65 0.5 -- -- -
1S/5W-12L1 07-01-92 3 -60.0 -9.05 <.1 -- - -
1S/4W-8F13®  06-29-92 - -60.5 -9.10 3.5 -- - -
1S/4W-18G1 06-29-92 3,4 -61.5 -9.20 3 -- - -
1S/4W-21K1 06-29-92 2,3, -59.5 -8.80 2.7 - - -

4,5
Observation well and other cluster site
IN/SW-29P2 03-04-94 3 -52.9 -8.17 2.5 - --
1S/4W-22D2 04-19-95 2 -52.0 -1.97 2.1 -7.50 -- -
15/4W-22D4 04-03-95 3 -62.0 -8.69 <.l -5.40 46.9 6,259
1S/4W-22D5 04-07-95 3 -55.4 -8.29 4.3 -14.40 86.3 1,480
Spring
IN/SW-12FS1 08-23-95 - -49.5 -7.65 44 -9.50 77.39 2,128
Surface-water sites

Lytle Creek 10-06-93 - -72.5 -10.64 5.3 - - -
near Fontana
(11062001)
Santa Ana 10-06-93 - -56.0 -8.45 5.0 - - -
River at
E Street
(11059300)
Imported 10-24-92 - -64.5 -8.10 54 -- -- --
water at Lin- 02-04-93 - -63.5 -8.74 - - - -
den ponds 06-29-93 - -61.8 -8.54 - - -~ --
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Table 4, Estimated ungaged runoff, in acre-feet, in the San Gabriel Mountains and the Badlands, Rialto-Colton basin, San
Bernardino County, California, 1945-95

Year San Gabriel Mountains Badlands Year San Gabriel Mountains Badlands
1945 1,733 88 1971 940 32
1946 1,857 44 1972 756 2
1947 1,433 7 1973 1,626 125
1948 771 8 1974 1,267 31
1949 651 4 1975 866 26
1950 556 6 1976 866 41
1951 473 6 1977 825 38
1952 2,114 176 1978 7,192 370
1953 756 3 1979 2,862 295
1954 1,024 78 1980 6,622 728
1955 763 10 1981 954 40
1956 704 17 1982 2,174 143
1957 747 6 1983 5,900 519
1958 3,118 114 1984 1290 59
1959 943 5 1985 896 29
1960 590 3 1986 1,487 75
1961 444 19 1987 763 5
1962 1,073 29 1988 869 0
1963 667 4 1989 636 0
1964 496 4 1990 455 0
1965 1,877 170 1991 931 14
1966 2,339 280 1992 2,451 61
1967 2,523 65 1993 6,251 985
1968 974 26 1994 266 78
1969 8,039 716 1995 2,872 641
1970 1,193 56
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Table 5. Surface-water inflow to the Rialto-Colton basin, San Bernardino County, California, 1945-95

[Measured and estimated annual discharge for gaged streams. Values in acre-feet are accurate to no more than three sigrificant figures;
greater precision is shown for computation purposes only. Asterisk (*) indicates estimated values. Measured data from U.S. Geological
Survey (J.A. Huff, written commun., 1992). --, no data; (), data available but are included in another measurement]

Station No. Station name 1945 1946 1947 1948 1949 1950

11065801  Warm Creek near Colton (combined discharge) 62,630 57,250 47,280 42,800 37,150 31,440
11060400  Warm Creek near San Bernardino - - --
11059300  Santa Ana River at E Street *14,740  *14,503  *21,149 2,010 2,150 1,680
11066050  Santa Ana River at Colton -- -- - - -- --
11065000  Lytle Creek at Colton - - -

Total iINfloOW .......ocoriveeeeeier e, 77,370 71,753 68,429 44 810 39,300 33,120

- ~— -— -

Station No. Station name 1951 1952 1953 1954 1955 1956

11065801  Warm Creek near Colton (combined discharge) 27,020 35,220 24,540 24,920 19,830 19,830
11060400  Warm Creek near San Bernardino - - -
11059300  Santa Ana River at E Street 3,870 14,580 1,380  *54963  *11,859  *13,598
11066050  Santa Ana River at Colton -- - - - - -
11065000  Lytle Creek at Colton - - - - > -

Total INlOW ..ottt eaenes 30,890 49,800 25,920 79.883 31,689 33,428

Station No. Station name 1957 1958 1959 1960 1911 1962

11065801  Warm Creek near Colton (combined discharge) 19,350 25,230 16,060 14,090 14,560 --
11060400  Warm Creek near San Bernardino - - - - -- --
11059300  Santa Ana River at E Street *13,562  *27,160  *12.858  *14,021 *15,804 -

11066050  Santa Ana River at Colton -- -- - - - 16,560
11065000  Lytle Creek at Colton -- 0 0O 0O 0 0
Total INFIOW ..oevvveeieececiecie e seeene s 32,912 52,390 28,918 28,111 30,364 16,560

Station No. Station name 1963 1964 1965 1966 1937 1968
11065801  Warm Creek near Colton (combined discharge) -- -- -- - -- --
11060400  Warm Creek near San Bernardino -- -- 0 858 479 146
11059300  Santa Ana River at E Street - - -~ *40742 14,060 11,910
11066050  Santa Ana River at Colton 15,780 15,100 55,340 -- = --
11065000  Lytle Creek at Colton 0 0 0 6,870 2.240 477
Total infloW ...cc.ovvviceiireiiee s 15,780 15,100 55,340 57,470 16.779 12,533

Station No. Station name 1969 1970 1971 1972 1973 1974
11065801  Warm Creek near Colton (combined discharge) - - -- - - --
11060400  Warm Creek near San Bernardino 3,950 844 944 *593  *14.268 *3,617
11059300  Santa Ana River at E Street 246,700 17,340 15,230 12,020 30.900 25,490
11066050  Santa Ana River at Colton -- -- - -- - --
11065000  Lytle Creek at Colton 47,690 1,820 1,220 176 5900 1,050
Total iNflOW .....c.oove e 298,340 20,004 17,394 12,789 51,068 30,157
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Table 5. Surface-water inflow to the Rialto-Colton basin, San Bernardino County, California, 1945-95—Continued

Station No. Station name 1975 1976 1977 1978 1979 1980
11065801 Warm Creek near Colton (combined discharge) -- -- -- -- -- --
11060400  Warm Creek near San Bernardino 1,330 1,760 1,630 51,820 3,100 19,460
11059300  Santa Ana River at E Street 19,410 24,000 24,550 153,000 55,630 320,300
11066050  Santa Ana River at Colton -- “- - -- - --
11065000  Lytle Creek at Colton 130 1,060 635 37,360 2,750 29,990

Total INFlOW ...oeereeeeieeiecreeeree e seeern e 20,870 26,820 26,815 242,180 61,480 369,750

Station No. Station name 1981 1982 1983 1984 1985 1986
11065801 Warm Creek near Colton (combined discharge) - -- -- -- - --
11060400  Warm Creek near San Bernardino 7,940 13,920 24,640 19,550 19,150 18,590
11059300  Santa Ana River at E Street 27,150 61,260 248,770 44,040 41,280 56,410
11066050  Santa Ana River at Colton -- -- -- -- -- -~
11065000  Lytle Creek at Colton 1,200 3,010 *13,100 *3,117 1,390 4,660

Total infloW «..coveviereeiirieeneeccterae e rraeens 36,290 78,190 286,510 66,707 61,820 79,660

Station No. Station name 1987 1988 1989 1990 1991

11065801  Warm Creek near Colton (combined discharge) -- -- - - -
11060400  Warm Creek near San Bernardino 14,500 11,530 9,340 6,780 5,350
11059300  Santa Ana River at E Street 34,700 32,830 30,030 30,290 49,310
11066050  Santa Ana River at Colton -- -- - -- --

11065000  Lytle Creek at Colton 1,730 1,910 1,020 1,550 4,160
Total INFLOW ..oecvveeeereeccrccerre v 50,930 46,270 40,390 38,620 58,820

Station No. Station name 1992 1993 1994 1995
11065801  Warm Creek near Colton (combined discharge) - - -

11060400  Warm Creek near San Bernardino 5,910 5,690 2,610 6,820
11059300  Santa Ana River at E Street 56,630 206,900 35830 153,400
11066050  Santa Ana River at Colton -- -- --
11065000  Lytle Creek at Colton *8 866 18,640 841 7.940
Total INflOW ..ccceeviicvierieeeice e e 71,406 231,230 39,281 168,160
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Table 6. Static water levels for selected wells perforated in
the river-channel deposits and upper water-bearing unit,
spring 1993, and middle and lower water-beanng units,
spring 1994, Rialto-Colton basin, San Bernardino County,
California

[Static water levels for middle and lower water-bearing units cor-
respond to water-level contours in figures 15 and 16. Altitude of
water level in feet above sea level]

State well no. Date Altitude of water
level
River-channel deposits and upper water-bearing unit
1S/4W-22D2 03-10-93 964.97
1S/4W-21J1 05-16-93 945.04
1S/4W-21K11 04-12-93 944.15
1S/4W-20H4 06-10-93 897.45
1S/4W-27L.1 04-19-93 919.47
1S/4W-28K2 05-11-93 888.02
1S/4W-29H1 04-22-93 873.58
Middle water-bearing unit
IN/SW-17K1 04-01-94 1,796
IN/5W-21K3 03-16-94 1,275.33
IN/5W-22N3 03-28-94 1,270.35
IN/SW-26L1 03-10-94 1,171.46
IN/5W-27D2 03-28-94 1,159.74
IN/5W-28]2 01-07-94 1,097.54
IN/5W-29Q4 06-21-94 1,047.16
IN/5W-34D4 03-14-94 1,031.80
IN/5W-35B4 04-01-94 1,152.86
1S/5W-11F4 03-30-94 1,011.11
1S/5W-12L1 04-01-94 964
15/4W-8E4 04-03-94 918.28
1S/4W-17R1 04-19-94 909.99
1S/4W-20H3 03-24-94 904.50
Lower water-bearing unit
IN/SW-21K1 03-10-94 1,280.14
IN/SW-22N1 03-28-94 1,270.41
IN/SW-29Q2 05-05-94 1,045.34
IN/5W-34B2 04-01-94 1,038
IN/SW-34D2 03-14-94 1,031.61
IN/5W-35B2 04-01-94 1,143.86
1S/5W-11F2 03-30-94 1,019.94
1S/4W-8E2 04-03-94 922.89
18/4W-20H2 04-02-94 900.53
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